Clinical Scenario: Cryotherapy is one of the most commonly used modalities for post-exercise muscle recovery despite inconsistencies in the literature validating its effectiveness. With the need to find a more effective modality, photobiomodulation therapy (PBMT) has gained popularity because of recent research demonstrating its ability to accelerate the muscle recovery process.
 Three moderate-to high quality double-blinded, randomized placebo-controlled trial studies 4, 5 and two low-to moderate quality translational rat studies [6] [7] [8] were included in the critical appraisal.
 All five studies [4] [5] [6] [7] [8] supported the use of PBMT rather than cryotherapy as treatment for muscle performance recovery following exercise.
CLINICAL BOTTOM LINE:
There is moderate evidence to support the use of PBMT over cryotherapy when using this modality post-exercise for muscle recovery in trained and untrained athletes. Shorter recovery times, identified by a fast return to baseline muscle torque and subjective muscle soreness values, can be seen 24 to 96 hours following PBMT application. Lower markers of muscle damage, creatine kinase (CK), which lead to less inflammation markers, were found 24 to 96 h after PBMT treatments; however, CK levels after cryotherapy treatments followed similar patterns to placebo treatments.
STRENGTH OF RECOMMENDATION:
Based on the Oxford Centre for Evidence-Based Medicine strength of recommendation there is grade B evidence to support the use of PBMT over cryotherapy for post-exercise muscle recovery. The results were consistent across all five studies included in this appraisal.
SEARCH STRATEGY:
Terms used to guide Search Strategy: 
Search Terms Used
Searches included the key terms "photobiomodulation," "low-level laser therapy," "lightemitting diode therapy," "phototherapy," "cryotherapy," "cold-water immersion therapy,"
"muscle recovery," and "muscle damage." 
Sources of Evidence

RESULTS OF SEARCH
Five relevant studies met the inclusion criteria and are categorized in Table 1 .
BEST EVIDENCE
The studies listed in Table 1 represent the best available evidence and were included in this critically appraised topic (CAT). The selection of studies was based on the following criteria:
included a level of evidence rating of 2 or better, investigated a direct comparison between cryotherapy and PBMT application in relation to muscle recovery following strenuous exercise, and compared the effectiveness of the treatments post-exercise in terms of muscle performance recovery.
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IMPLICATIONS FOR PRACTICE, EDUCATION, AND FUTURE RESEARCH
All 5 studies reviewed in this CAT support the use of PBMT over cryotherapy when treating trained and non-trained individuals post aerobic and strength exercise for muscle recovery. [4] [5] [6] [7] [8] There were no studies found in the literature search that supported cryotherapy over PBMT. Photobiomodulation therapy was more effective in preventing increases in CK levels, 12 Fatigue alters muscle proprioception and activation, which can limit muscular performance in subsequent sport competition or practice. 13 Many athletes, coaches, and sports medicine professionals utilize cryotherapy as the primary modality for muscle recovery, especially following an intense training session. There continues to be widespread use of cryotherapy techniques post-exercise despite inconsistencies in the literature validating its effectiveness. Cryotherapy decreases the tissue metabolic rate, 14 promotes superficial vasoconstriction, 15 decreases vascular permeability 16 and leads to less edema formation. 12, 17 A form of cryotherapy, cold water immersion therapy has an additional effect, due to hydrostatic pressure, at encouraging reabsorption of interstitial fluids found in the muscle after exercise. 18 Cryotherapy is able to improve subjective measures of recovery after intense exercise bouts such as self-reported muscle soreness; however, objective measures of muscle force, lactate, CK, and inflammatory markers are hindered. 3, 19, 20 The physiological response resulting from photobiomodulation therapy on muscle recovery is quite different than cryotherapy. Photobiomodulation therapy affects the tissue at the cellular level by inducing a photochemical reaction within the cell. Red and infrared light is absorbed by 1 of 4 membrane-bound complexes within the mitochondria known as cytochrome c oxidase (Cox). 21 Also known as complex IV, Cox is a key chromophore in the respiratory electron transport chain that leads to the production of ATP in the mitochondria. An improvement of mitochondrial function and increase in ATP synthesis within the mitochondria is seen following PBMT application. 22, 23 Photobiomodulation therapy has also been shown to reduce circulating reactive oxygen species (ROS) by stimulating an increase in antioxidants and nitric oxide release. 6, 7 were also lower in groups treated with PBMT.
The ability to maintain muscle strength and function performance between bouts of exercise should be a factor when choosing a modality to promote post-exercise muscle recovery.
Oxidative stress increases after intense exercise, decreasing contractile function. 27 Photobiomodulation therapy during repeated high intensity muscular exercise bouts aided in preventing a decrease in maximum voluntary contraction (MVC); however, cryotherapy treatment resulted in significant decreases in MVC. 4, 8 Future research is necessary to optimize treatments that clinicians and athletes use for muscle recovery. Although two of the studies utilized in this CAT were translational rat studies, the results offer valuable information that provides a foundation for future clinical research in human muscle. Additional unbiased in vivo human studies are needed to address the physiology behind cryotherapy and photobiomodulation and their respective effects on muscle recovery poststrenuous exercise. Also, continual investigation into the proper treatment parameters for PBMT 4 Leal Junior et al. 5 de Marchi et al. 8 
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de Costa Santos et al. 7 Camargo et al. 6 de Marchi et al. 8 de Pavia et al. 4 Leal Junior et al. 5 muscle fibers, inflammatory cell infiltrate, and edema. 
de Costa Santos et al. 7 Camargo et al. 6 de Marchi et al. 8 de Pavia et al. 4 Leal Junior et al. 5 PR and Cryo groups presented more areas of edema than control, the LED group did not show any signs of edema.
The Control group had the lowest frequency of fields of inflammatory cells followed by LED, PR, and Cryo groups, respectfully, with significant differences between each group.
The Cryo group showed the highest density of inflammatory cells per field.
There were no significant differences in CK levels between groups after 24 hours. Camargo et al. 6 de Marchi et al. 8 de Pavia et al. 4 Leal Junior et al. 5 group had the best performance. 
Level of Evidence
Conclusion
LED PBMT is more efficient at preventing muscle damage and inflammatory reactions than passive recovery or cryotherapy. LED and cryotherapy also improved exercise performance.
LED PBMT is more efficient than CWI in preventing muscle damage and local inflammatory reactions after exercise. This may be due to its antiinflammatory effects and preservation of muscle fiber cell membrane integrity.
Isolated PBMT treatment is the best option to improve muscle recovery in both short term and long term. Isolated cryotherapy was unable to provide muscle recovery. Combined PBMT and cryotherapy treatments do not improve recovery effects.
PBMT as a single treatment was the best for post-exercise recovery and provided the greatest reduction in DOMS.
5 min of LEDT was more effective than placebo to reduce levels of biochemical markers related to muscle recovery. CWIT was not significantly different from the placebo.
